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INTRODUCTION

The Institute for Computer Applications in Science and Engineering (ICASE) is operated
at the Langley Research Center of NASA by the Universities Space Research Association
(USRA) under a contract with the Center. USRA is a non-profit consortium of major U, 5.
colleges and universities.

The Institute conducts unclassified basic research in applied mathematics, numerical
analysis, fluid mechanics, and computer science in order to extend and improve problem
solving capabilities in science and engineering, particularly in aeronautics and space.

ICASE has a small permanent staff. Research is conducted primarily by visiting scientists
from universities and industry who have resident appointments for limited periods of time,
and by consultants. Members of NASA’s research staff also may be resident at ICASE for
limited periods.

The major categories of the current ICASE research program are:

e Applied and numerical mathematics, including numerical analysis and algorithm de-
velopment;

e Theoretical and computational research in fluid mechanics in selected areas of interest
to LaRC, including acoustics and combustion;

o Experimental research in transition and turbulence and aerodynamics involving LaRC

facilities and scientists;
e Computer science.

ICASE reports ‘are considered to be primarily preprints of mannseripts that have been
submitted to appropriate research journals or which are to appear in conference proceedings.
In the next section, a complete listing of ICASE reports for the calendar years 1975 through
December 1991 are given. The final section contains journal and conference proceedings

references for older reports.

"Presently, ICASE is operated at NASA Langley Research Center, Hampton, VA, 23681-0001 under NASA
Contract No. NAS1-19480. In the past, support has been provided by NASA Contract Nos. NASI-18605,
NASI-17070, NASI-17130, NASI-15810, NAS1-16394, NASI-14101, and NAS1-14472.






ICASE Reports - 1992

Chase, Craig, Kay Crowley, Joel Saltz and Anthony Reeves: Parallelization of irreqularly
coupled regular meshes. 1CASE Report No. 92-1, January 7, 1992, 25 pages. International
Supercomputing Conference.

E, Weinan, and Chi-Wang Shu: Effective equations and the inverse cascade theory for Kol-
mogorov flows. ICASE Report No. 92-2, January 7, 1992, 22 pages. To appear in Physics
of Fluids A.

Speziale, C. G., and S. Thangam: Analysis of an RNG based turbulence model for sepa-
rated flows. 1CASE Report No. 92-3, January 23, 1992, 18 pages. International Journal of
Engineering Science, Vol. 30, pp. 1379-1388, 1992.

Gottlieb, David, Chi-Wang Shu, Alex Solomonoff, and Herve Vandeven: On the (Gibbs phe-
nomenon [: Recovering exponential accuracy from the Fourier partial sum of a non-periodic
analytic function. 1CASE Report No. 92-4, February 27, 26 pages. Journal of Computa-
tional and Applied Mathematics, Vol. 43, pp. 81-98, 1992.

Lafon, F., and S. Osher: Essentially nonoscillatory postprocessing filtering methods. 1CASE
Report No. 92-5, January 31, 1992, 23 pages. To appear in Proceedings of Algorithmic
Trends in Computational Fluid Dynamics for the 90’s, Springer-Verlag.

Sarkar, 5., G. Erlebacher, and M. Y. Hussaini: Compressible homogencous shear: Simulation
and modeling. ICASE Report No. 92-6, February 10, 1992, 27 pages. To appear in Turbulent
Shear Flows 8, Springer-Verlag, Berlin, 1993.

Quirk, James J.: An alternative to unstructured grids for computing gas dynamic flows
around arbitrarily complex two-dimensional bodies. 1CASE Report No. 92-7, February 27,
1992, 31 pages. To appear in Computers & Fluids.

Sussman, Alan: Erecution models for mapping programs onto distributed memory parallel
computers. [CASE Report No. 92-8, March 3, 1992, 30 pages. Submitted to the 20th In-
ternational Conference on Parallel Processing - August 1992, Supercomputing 92, IEEE
Computer Society Press, pp. 818-829, November 1992.

Chapman, Barbara, Piyush Mehrotra, and Hans Zima: Programming in Vienna Fortran.
ICASE Report No. 92-9, March 18, 1992, 40 pages. Scientific Programming, Vol. 1, No. 1,
pp. 31-50, 1992,

Jacobs, P. A.r Numerical simulation of transient hypervelocity flow in an expansion tube.
ICASE Report No. 92-10, March 11, 1992, 48 pages. To appear in Computers & Fluids.

Lasseigne, D.G., and M.Y. Hussaini: Interaction of disturbances with an obligue detonation
wave attached to a wedge. ICASE Report No. 92-11, March 19, 1991, 31 pages. Physics of
Fluids A, in press.




Das, R., D.J. Mavriplis, J. Saltz, S. Gupta, and R. Ponnusamy: The design and implemen-
tation of a parallel unstructured Euler solver using software primitives. ICASE Report No.
92-12, March 18, 1992, 26 pages. Submitted to AIAA Journal.

Zubair, M., and M. Ghose: A performance study of sparse Cholesky factorization on Intel
iPSC/860. 1TCASE Report No. 92-13, March 25, 1992, 18 pages.

Engquist, Bjorn, Stanley Osher and Sifen Zhong: Fast wavelet based algorithms for lincar
evolution equations. ICASE Report No. 92-14, April 16, 1992, 28 pages. Submitted to SIAM
Journal on Scientific and Statistical Computing.

Bassom, Andrew P., and S.R. Otto: On the stability of nonlinear viscous vortices in threc-
dimensional boundary layers. ICASE Report No. 92-15, April 17, 49 pages. Journal of Fhud
Mechanics, in press.

Speziale, C.G., T.B. Gatski, and S. Sarkar: On testing models for the pressure-strain corre-
lation of turbulence using direct simulations. 1CASE Report No. 92-16, April 21, 1992, 42
pages. Physics of Fluids A, Vol. 4, No. 12, pp. 2887-2899, December 1992.

Banks, H.T., R.J. Silcox, and R.C. Smith: The modeling and control of acoustic/structure in-
teraction problems via piczoceramic actuators: 2-D numerical examples. ICASE Report No.
92-17, April 24, 1992, 30 pages. Submitted to the ASME Journal of Vibration and Acoustics.

Erlebacher, Gordon, and Sutanu Sarkar: Statistical analysis of the rate of strain tensor in
compressible homogeneous turbulence. 1CASE Report No. 92-18, April 29, 1992, 39 pages.
Submitted to Physics of Fluids A.

Demuren, A.Q., and S. Sarkar: Systematic study of Reynolds stress closure models in the
computations of plane channel flows. ICASE Report No. 92-19, April 29, 1992, 28 pages.
ASME Journal of Fluids Engineering, in press.

Jackson, T.L., M.Y. Hussaini, and H.S. Ribner: Shock-turbulence interactions in a reacting
flow. ICASE Report No. 92-20, April 30, 1992, 18 pages. To appear in Physics of Fluids A.

Cockburn, Bernardo, and Chi-Wang Shu: Nonlinearly stable compact schemes for shock
calculations. 1ICASE Report No. 92-21, May 21, 1992, 25 pages. Submitted to SIAM Journal
of Numerical Analysis.

von Hanxleden, Reinhard, Ken Kennedy, Charles Koelbel, Raja Das, and Joel Saltz: (lom-
piler analysis for irreqular problems in Fortran D. ICASE Report No. 92-22, June 15, 1992,
24 pages. Proceedings of the 5th Workshop on Languages and Compilers for Parallel Clom-

puting, New Haven, CT, August 3-5, 1992.

Hall, Philip: Streamwise vortices in heated boundary layers. ICASE Report No. 92-23, June
5, 1992, 39 pages. To appear in Journal of Fluid Mechanics.

Bryan, Kurt, and Michael Vogelius: A computational algorithm for crack determination.
The multiple crack case. 1CASE Report No. 92-24, June 11, 1992, 40 pages. To appear in
International Journal of Engineering Sciences.

2



Jackson, Thomas L., and Moshe Matalon: Stability of a premired flame in stagnation-point
fow against general disturbances. 1CASE Report No. 92-25, June 19, 33 pages. To appear
in Combustion Science Technology.

Fu, Yibin, and Philip Hall: Crossflow effects on the growth rate of inviscid Gortler vortices in
a hypersonic boundary layer. 1CASE Report No. 92-26, June 24, 1992, 36 pages. Submitted
to Journal of Fluid Mechanies.

Gottlieb, David, and Chi-Wang Shu: Resolution properties of the Fouricr method for discon-
tinuous waves. 1CASE Report No. 92-27. June 20, 1992, 16 pages. Proc. of ICOSAHOM
92 and to appear in Computer Methods in Applied Mechanies and Engineering.

Abid, R., and C.G. Speziale: Predicting equilibrium states with Reynolds stress closures in
channel flow and homogencous shear flow. 1CASE Report No. 92-28. June 30. 16 pages.
Submitted to the Phys. Flnids A.

Denier, James P., and Philip Hall: Fully nonlinear Gortler vortices in constricted channel
flows and their effect on the onset of separation. 1CASE Report No. 92-29. July 10, 1992,
33 pages. Submitted to Journal of Fluid Mechanics,

Nicol, David M., Bruno Gaujal and Albert (i Greenberg: A sweep algorithm for massively
parallel simulation of circuit-switched networks. 1CASE Report No. 92-30, July [4, 1992, 28
pages. To appear in the Journal of Parallel and Distributed Computing.

Choudhari, Meelan, Philip Hall and Craig Streett: On the spatial evolution of long-wavelength
Gartler vortices governed by a viscous-inviscid inferaction. Part [: The lincar case. [CASE
Report No. 92-31, July 22, 1992, 28 pages. Submitted to the Quarterly Journal of Mechanics
and Applied Mathematics.

Speziale, Charles (3., and R. Abid: Reynolds stress calculations of homogencous turbulent
shear flow with bounded energy states. ICASE Report No. 92-32, July 22, 1992, 17 pages.
Submitted to International Journal of Nonlinear Mechanics.

Schmid, Peter J., Dan S. Henningson, Mehdi R. Khorrami and Mujeeb R. Malik: Sensitioity
analysis of hydrodynamic stability operators. ICASE Report No. 92-33, July 24, 1992, 26
pages. To appear in Theoretical and Computational Fluid Dynamics.

Nicol, David M.: Optimistic Barrier Synchronization. 1CASE Report No. 92-34, July 27,
1992, 22 pages. Submitted to Parallel Computing.

Mavriplis, D.J.: Unstructured mesh algorithms for acrodynamic caleulations. 1CASE Report
No. 92-35, July 28, 1992, 34 pages. To appear in Proceedings of the 13th International
Conference on Numerical Methods in Fluid Dynamics (Springer-Verlag).

Mavriplis, Catherine: Adaptive mesh strategies for the spectral element method. 1CASE Re-
port No. 92-36, July 28, 1992, 21 pages. Submitted to Proc. of [COSAHOM 92 Conference,
To appear in Computer Methods in Applied Mechanics and Engineering.
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Tanveer, Saleh: Singularities in the classical Rayleigh-Taylor flow: Formation and subsequent
motion. 1CASE Report No. 92-37, August 5, 1992, 43 pages. To appear in Proc. Roy. Soc.
London A - June "92.

Bryan, Kurt: A boundary integral method for an inverse problem in thermal imaging. [CASE
Report No. 92-38, August 18, 1992, 29 pages. Submitted to Journal of Mathematical Sys-
tems, Estimation and Control.

Weinan E and Chi-Wang Shu: A numerical resolution study of high order essentially non-
oscillatory schemes applied to incompressible flow. 1CASE Report No. 92-39, August 20,
1992, 17 pages. Submitted to Journal of Computational Physics.

Weinan E and Chi-Wang Shu: Numerical study of the small scale structures in Boussinesq
convection. 1CASE Report No. 92-40, August 28, 1992, 39 pages. Submitted to Physics of
Fluids, A.

Blackaby, Nik and Meelan Choudhari: Inviscid vortex motions i weakly three-dimensional
boundary layers and their relation with instabilitics in stratified shear flows. ICASE Report
No. 92-41, August 28, 1992, 19 pages. To appear in Proc. Roy. Soc. London A.

Frendi, Abdelkader, Lucio Maestrello and Alvin Bayliss: On the coupling between a super-
sonic boundary layer and a flexible surface. 1CASE Report No. 92-42, September 2, 1992,
23 pages. To appear in ATAA Journal.

van Leer, Bram: Progress in multidimensional upwind differencing. ICASE Report No.
92-43, September 4, 1992, 30 pages. To appear in Proceedings of the 13th International
Conference on Numerical Methods in Fluid Dynamics, Rome, July 6-10, 1992; Springer,
Lecture Notes in Physics, 1992.

Keyes, David E.: Domain decomposition: A bridge between nature and parallel computers.
IC'ASE Report No. 92-44, September 10, 1992, 43 pages. Proceedings of the Symposium
on Adaptive, Multilevel and Hierarchical Computational Strategies, Edited by A.K. Noor,
American Society of Mechanical Engineers, pp. 293-334, November 1992.

Otto, S.R., and Andrew P. Bassom: Fully nonlinear development of the most unstable (fortler
vorter in a three dimensional boundary layer. ICASE Report No. 92-45, September 15, 1992,
24 pages. Studies in Applied Maths., in press.

Brezany, Peter, Michael Gerndt, Piyush Mehrotra and Hans Zima: Concurrent file operations
in a high performance Fortran. ICASE Report No. 92-46, September 15, 1992, 17 pages.
Proceedings of Supercomputing 92, November 1992, pp. 230-237.

Turkel, Eli: Review of preconditioning methods for fluid dynamics. 1CASE Report No. 92-47,
September 22, 1992, 35 pages. To appear in Applied Numerical Mathematics.

Balachandar, S., and Ravi K. Madabhushi: Spurious modes in spectral collocation methods
with two non-periodic dircctions. ICASE Report No. 92-43, September 22, 1992, 11 pages.
Submitted to Journal of Computational Physics.
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Mavriplis, Dimitri: An edvancing front Delaunay triangulation algorithm designed for ro-
bustness. ICASE Report No. 92-49, October 15, 1992, 32 pages. Submitted to Journal of
Computational Physics.

Shebalin, John V.: Homogeneous quantum electrodynamic turbulence. ICASE Report No.
92-50, October 7, 1992, 28 pages. Submitted to Physica D.

Nicol, David, Rahul Simha, and Don Towsley: Static assignment of complex stochastic tasks
using stochastic majorization. 1CASE Report No. 92-51, October 8, 1992, 24 pages. Sub-
mitted to Journal of Parallel and Distributed Computing.

Lighthill, James: A general introduction to aeroacoustics and atmospheric sound. [CASE Re-
port No. 92-52, October 9, 1992, 34 pages. To appear in Proceedings of the [CASE/NASA
LaRC Workshop on Computational Aeroacoustics held April 6-9, 1992.

Lighthill, James: Report on the final panel discussion on computational acroacoustics. [CASE
Report No. 92-53, October 9, 1992, 14 pages. To appear in Proceedings of the ICASE/NASA
LaRC Workshop on Computational Aeroacoustics held April 6-9, 1992,

Tanveer, S. and C.G. Speziale: Singularities of the Euler equation and hydrodynamic stability.
ICASE Report No. 92-54, October 9, 1992, 22 pages. To appear in Physics of Fluids A.

Harten, Ami, and Itai Yad-Shalom: Fast multiresolution algorithms for matrir-vector mul-
tiplication. 1CASE Report No. 92-55, October 15, 1992, 43 pages. Submitted to SIAM
Journal of Numerical Analysis.

Dubey, A.) M. Zubair, and C.E. Grosch: A general purpose subroutine for fast Fourier
transform on a distributed memory parallel machine. 1CASE Report No. 92-56, November
13, 1992, 14 pages.

Speziale, C.G., R.M.C. So, and B.A. Younis: On the prediction of turbulent secondary flows.
ICASE Report No. 92-57, October 15, 1992, 21 pages. Near-Wall Turbulent Flows, Elsevier
Press, Ed. by So, Speziale, B.E. Launder, in press.

Gatski, T.B., and C.G. Speziale: On ezplicit algebraic stress models for complex turbulent
flows. ICASE Report No. 92-58, November 13, 1992, 34 pages. Submitted to the Jonurnal of
Fluid Mechanics.

Sun, Xian-He, and Lionel M. Ni: Scalable problems and memory-bounded speedup. [CASE Re-
port No. 92-59, November 17, 1992, 23 pages. To appear in Journal of Parallel and Dis-
tributed Computing.

Nicol, David M., and Philip Heidelberger: Parallel algorithms for simulating continuous time
Markov chains. ICASE Report No. 92-60, November 18, 1992, 23 pages. Submitted to the
7th Annual Workshop on Parallel and Distributed Simulation.

Shebalin, John V.: Pseudospectral simulation of compressible turbulence using logarithmic
variables. ICASE Report No. 92-61, November 25, 1992, 20 pages. Submitted to the [1th
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AIAA Computational Fluid Dynamics Meeting on July 6-9, 1992, at Orlando, FL; submitted
to AIAA Journal.

Nicol, David, and Richard Fujimoto: Parallel simulation today. 1CASE Report No. 92-62,
November 25, 1992, 36 pages. To appear in Annals of Operation Research.

Berger, S.A., and G. Erlebacher: Vortex breakdown incipience: Theoretical considerations.
ICASE Report No. 92-63, November 27, 1992, 26 pages. To be submitted to Theoretical

and Computational Fluid Dynamics.

Quirk, James J.: A contribution to the great Riemann solver debate. 1CASE Report No.
92-64, November 27, 1992, 33 pages. Submitted to International Journal for Numerical
Methods in Fluids.

Stott, Jillian A. K., and Peter W. Duck: The stability of a trailing-line vortex in compressible
flow. 1CASE Report No. 92-65, December 4, 1992, 54 pages.

Banks, H.T., and R.C. Smith: The modeling of piezoceramic patch interactions with shells,
plates and beams. ICASE Report No. 92-66, December 4, 1992, 32 pages. To appear in the
Quarterly of Applied Mathematics.

Frendi, Abdelkader, Lucio Maestrello, and Alvin Bayliss: Coupling between plate vibration
and acoustic radiation. 1CASE Report No. 92-67, December 8, 1992, 37 pages. Submitted
to Journal of Sound and Vibration.

Mavriplis, D.J., Raja Das, Joel Saltz, and R.E. Vermeland: Implementation of a parallel
unstructured Euler solver on shared and distributed memory architecture. [CASE Report No.
92-68. December 9, 1992, 20 pages. To appear in the Journal of Supercomputing.

Demuren, A.O., and R.V. Wilsou: Estimating uncertainty in computations of two-dimensional
separated flows. ICASE Report No. 92-69, December 9, 1992, 32 pages. Submitted to ASME
Journal of Fluids Engineering.

Dhanak, Manhar R.: [nstability of flow in a streamwise corner. [CCASE Report No. 92-70,
December 18, 1992, 17 pages. Submitted to Proc. Roy. Soc. London A.

Trefethen, Lloyd N., Anne E. Trefethen, Satish C. Reddy, and Tobin A. Driscoll: A new d:-
rection in hydrodynamic stability: Beyond Figenvalues. 1CASE Report No. 92-71, December
18, 1992, 31 pages. Submitted to Science.

Bertolotti, Fabio P., and Jeffrey D. Crouch: Simulation of boundary-layer transition: R -
ceptivity to spike stage. 1CASE Report No. 92-72, December 21, 1992, 20 pages. To be
submitted to Physics of Fluids.

Geer, James F., and Dennis S. Pope: A multiple scales approach to sound generation by
vibrating bodies. 1CASE Report No. 92-73, December 22, 1992, 45 pages. Submitted to
Journal of Fluid Mechanics.




Abgrall, R., On essentially non-oscillatory schemes on unstructured meshes: Analysis and
implementation. ICASE Report No. 92-74, December 24, 1992, 37 pages. Submitted to the
Journal of Computational Physics.

ICASE Reports - 1991

Jacobs, Peter A.: Transient, hypervelocity flow in an azisymmetric nozzle. 1CASE Report
No. 91-1, January 2, 1991, 52 pages. Presented at the Aerospace Sciences Meeting, Reno,
Jan. 1991.

Ta’asan, Shlomo: “One shot” methods for optimal control of distributed parameters systems
I: Finite dimensional control. ICASE Report No. 91-2, January 8, 1991, 22 pages.

Crockett, Thomas W., and Tobias Orloff: A parallel rende ring algorithm for MIMD archi-
tectures. ICASE Report No. 91-3, June 3, 1991, 25 pages. To be submitted to Concurrency:
Practice and Experience.

Bokhari, Shahid H.: Complete exchange on the iPSC-860. 1CASE Report No. 91-4, January
11, 1991, 32 pages.

Bokhari, Shahid H.: Multiphase complete exchange on a circuit switched hypercube. 1CASE
Report No. 91-5, January 8, 1991, 24 pages. Proceedings of the 1991 International Confer-
ence on Parallel Processing, pp. 525-, 1991.

Duck, Peter W., and Mehdi R. Khorrami: On the effects of viscosity on the stability of «
trailing-line vorter. 1CASE Report No. 91-6, Jannary 10, 1991, 32 pages. Journal of Flhuid
Mechanies, Vol. 245, pp. 175-189, 1992,

Jordan, Harry F.: Shared versus distributed memory multiprocessors. 1CASE Report No.
91-7, January 10, 1991, 19 pages. To appear in the Proceedings of Enropean Centre for
Medium Range Weather Forecasts workshop on Use of Parallel Processors in Meteorology,
Nov. 26-30, 1990.

Harten, Ami: Recent developments in shock-capturing schemes. 1CASE Report No. 91-3,
Jannary 22, 1991, 13 pages. Proc. of the International Congress of Mathematicians 1990.

Kyoto, Japan.

speziale, Charles 5., and Sutanu Sarkar: Second-order closure models for supersonic tur-
bulent flows. 1CASE Report No. 91-9, January 23, 1991, 24 pages. ATAA 20th Aerospace
Sciences Meeting; AIAA Paper No. 91-0217.

Chen, Yen-Ming, Yuh-Roung Ow, and Arne J. Pearlstein: Development of the wake behind
a circular eylinder impulsively started into rotatory and rectilincar motion: Intermediate
rotation rates. [CASE Report No. 91-10, January 24, 1991, 61 pages. To appear 1 Journal
of Fliud Mechanics.




Mavriplis, D. J., and L. Martinelli: Multigrid solution of compressible turbulent flow on
unstructured meshes using a two-equation model. ICASE Report No. 91-11, January 31,
1991, 41 pages. Submitted to AIAA Journal.

Saltz, Joel, Serge Petiton, and Harry Berryman: Performance effects of irregular commau-
nications patterns on massively parallel multiprocessors. ICASE Report No. 91-12, January
31, 1991, 22 pages. Journal of Parallel and Distributed Computing, Vol. 13, pp. 202-212,
1991.

Wu, Janet, Joel Saltz, Harry Berryman, and Seema Hiranandani: Distributed memory com-
piler design for sparse problems. 1CASE Report No. 91-13, January 31, 1991, 40 pages.
“Runtime Compilation for Multicomputers” appeared in Proc. of the International Confer-
ence on Parallel Processing, St. Charles, IL, 1991, Vol. I1., pp. 26-30.

Smith, R.C., K.L. Bowers, and C.R. Vogel: Numerical recovery of material parameters in
Euler-Bernoulli beam models. 1CASE Report No. 91-14, February 5, 1991, 38 pages. To
appear in the Journal of Mathematical Systems, Estimation and Control.

Smith, R.C.., and K.L. Bowers: A fully Galerkin method for the recovery of stiffness and
damping parameters in Euler-Bernoulli beam models. 1CASE Report No. 91-15, February
5, 1991, 22 pages. Computation and Control I1, editors K.L. Bowers and J. Lund, Birkhauser,
Boston, pp. 289-306, 1991.

Thangam, S., R. Abid, and C.G. Speziale: Application of a new K — 7 model to near wall
turbulent flows. ICASE Report No. 91-16, February 5, 1991, 11 pages. AIAA Journal, Vol.
30, pp. H52-554, 1992.

Balachandar, S., and L. Sirovich: Probability distribution functions in turbulent convection.
ICASE Report No. 91-17, February 11, 1991, 40 pages. Physics of Fluids, Vol. 3, No. 5,
pp. 919-917, 1991.

Jordan, Harry F.: Digital optical computers at the optoelectric computing systems center.
ICASE Report No. 91-18, February 11, 1991, 20 pages. Optics for Computers: Architec-
tures & Technologies, SPIE Proceedings Series, Vol. 1505, pp. 87-98, SPIE Bellingham
Washington, 1991.

Gropp, William D., and David E. Keyes: Domain decomposition with local mesh refinement.
ICASE Report No. 91-19, February 22, 1991, 32 pages. SIAM Journal of Scientific and
Statistical Computation, Vol. 13, pp. 967-993, 1992.

Gropp, William D., and David E. Keyes: Domain decomposition methods in computational
fuid dynamics. ICASE Report No. 91-20, February 22, 1991, 24 pages. International Jour-
nal of Numerical Methods in Fluids, Vol. 14, No. 2, pp. 147-165, Jan. 30, 1992.

Tanveer, S.: Singularities in water waves and Rayleigh- Taylor instability. ICASE Report No.
91-21, February 15, 1991, 39 pages. Proc. Roy. Soc. London A, Vol. 435, pp. 135-158,
1991.




Smyrlis, Yiorgos S., and Demetrious T. Papageorgiou: Predicting chaos for infinite dimen-
stonal dynamical systems: The Kuramoto-Sivashinsky equation, a case study. ICASE Report
No. 91-22, February 19, 1991, 14 pages. Proceedings of the National Academy of Sciences,
USA, Vol. 88, No. 24, pp. 11129-11132, 1991.

Thangam, S., and C.(Gi. Speziale: Turbulent flow past a backward-facing step: A critical
evaluation of two-equation models. ICASE Report No. 91-23, February 20, 1991, 27 pages.
ATAA Journal, Vol. 30, pp. 1314-1320, 1992,

Jacobs, P.A., and R.J. Stalker: Mach 4 and Mach 8 azisymmetric nozzles for a shock tunnel.
ICASE Report No. 91-24, February 26, 1991, 26 pages. Aeronautical Journal, Vol. 95, No.
949, pp. 324-334, Nov. 1991.

Mavriplis, Dimitri J.: Unstructured and adaptive mesh generation for high Reynolds number
viscous flows. ICASE Report No. 91-25, February 27, 1991, 25 pages. Proceedings of the 3rd
International Conference on Numerical Grid Generation Conference to be held in Barcelona,

SPAIN, June 3-7, 1991.

.Cai, Wei, and Chi-Wang Shu: Uniform high order spectral methods for one and two dimen-
sional Fuler equations. ICASE Report No. 91-26, March 5, 1991, 52 pages. To appear in
Journal of Computational Physics.

Banks, H. T., Gi. Propst, and R. J. Silcox: A comparison of time domain boundary conditions
for acoustic waves in wave guides. 1CASE Report No. 91-27, August 15, 1991, 25 pages.
Submitted to Journal of Sound and Vibration.

Nicolaides, R.A.: Analysis and convergence of the MAC Scheme. 1. The linear problem.
ICASE Report No. 91-28, March 11, 1991, 18 pages. Submitted to SIAM Journal of Nu-
merical Analysis.

Sarkar, S., G. Erlebacher, and M. Y. Hussaini: Direct simulation of compressible turbulence
m a shear flow. 1CASE Report No. 91-29, March 13, 1991, 41 pages. Theoretical and
Computational Fluid Dynamics, Vol. 2, pp. 291-305, 1991.

Pruett, C. David, Lian L. Ng, and Gordon Erlebacher: On the nonlinear stability of a high-
speed, azisymmetric boundary layer. 1CASE Report No. 91-30, March 19, 1991, 46 pages.
Physics of Fluids, Vol. 2, pp. 291-305, 1991,

Cai, Wei, David Gottlieb, and Chi-Wang Shu: On one-sided filters for spectral Fourier
approzimations of discontinuous functions. 1CASE Report No. 91-31, March 28, 1991, 19
pages. SIAM Journal of Numerical Analysis, Vol. 29, No. 4, pp. 905-916, 1992.

Cockburn, Bernardo, and Chi-Wang Shu: The P' — RK DG method for two-dimensional
Euler equations of gas dynamics. ICASE Report No. 91-32, March 28, 1991, 12 pages. Proc.
of the 4th International Symposium on Computational Fluid Dynamics.




Bryan, Kurt: Numerical recovery of certain discontinuous electrical conductivities. 1CASE
Report No. 91-33, March 28, 1991, 28 pages. Journal of Inverse Problems, Vol. 7, No. 6,
December 1991.

Lasseigne, D. G., T. L. Jackson, and M. Y. Hussaini: Non-linear interaction of a detona-
tion/vorticity wave. ICASE Report No. 91-34, April 1, 1991, 27 pages. Physics of Fluids A,
Vol. 3, No. 8, pp. 1972-1979, August 1991.

Grosch, C. E., and T. L. Jackson: Ignition and structure of a laminar diffusion flame in
a compressible mizing layer with finite rate chemistry. ICASE Report No. 91-35, April 8,
1991, 28 pages. Physics of Fluids A, Vol. 3, No. 12, pp. 3087-3097, 1991.

Thompson, C. P.; G. K. Leaf, and J. Van Rosendale: A dynamically adaptive multigrid
algorithm for the incompressible Navier-Stokes equations — Validation and model problems.
[C'ASE Report No. 91-36, June 27, 1991, 32 pages. To appear in the Journal of Applied
Numerical Mathematics.

Speziale, Charles (., Thomas B. Gatski, and Nessan Fitzmaurice: An analysis of RNG based
turbulence models for homogeneous shear flow. ICASE Report No. 91-37, April 16, 1991, 12
pages. Physics of Fluids A, Vol. 3, pp. 2278-2281, 1991.
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